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(57) ABSTRACT 

The present invention relates to a musical instrument having 
its entire body portion manufactured by moulding the body 
with Synthetic resin, in which the Said musical instrument is 
an electric guitar which has the entire body 4 consisting of 
a base plate 1, a neck part 2 connected to the base plate 17 
and a head part 3 connected to the end of the Said neck part 
2 to hang the Strings, and in which the Said entire body 4 is 
made of polyurethane foam having Specific gravity in the 
range of 0.3 to 0.9. In the polyurethane foam additional 
porous particles sizing average diameter from 1 to 50, um 
Selected from a group comprising wood chips, Silica or 
mixtures thereof may homogeneously be contained in an 
amount of 5 to 8% by weight. Furthermore, a piano, an 
exterior casing of amplifier and/or an exterior casing of 
electric guitar may also be made of polyurethane foam 
having Specific gravity in the range of 0.3 to 0.9. 
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MUSICAL INSTRUMENT WITH ABODY MADE 
OF POLYURETHANE FOAM 

FIELD OF INVENTION 

0001. The present invention relates to a musical instru 
ment and/or acoustic apparatus body part of which is to be 
made of polyurethane foam, more particularly to the musical 
instrument and/or acoustic apparatus, Such as an electric 
guitar, a piano, an amplifier, whose casing or entire body is 
to be made of polyurethane foam, which has good property 
of moulding and processing and does not result in crack and 
twist. 

0002. According to the present invention, the musical 
instrument and/or acoustic apparatus is provided by moul 
ding the entire body part of instrument as being one body 
with polyurethane foam, therefore, resulting in a period of 
proceSS Shorter than the prior arts which have used Woods, 
and Saving tie process cost, while maintaining the quality of 
Sounds coming from those musical instrument and/or acous 
tic apparatus in at least Same level as those of the prior art. 

PRIOR ART 

0003. The various kinds of musical instruments, such as 
electric guitar or piano, has customarily been made of Woods 
which should have been Selected through a rigid inspection, 
and therefore, was expensive. In order to manufacture the 
electric guitar, especially the body part of electric guitar with 
Wood in the conventional process, the Woods should be 
processed by baking/drying the woods in a drying furnace; 
sizing the wood into a predetermined size, gluing the Woods 
together into the predetermined shape of electric guitar; and 
processing the body of electric guitar to provide a pocket 
with which the required electric devices are equipped, and to 
have a predetermined curve of outline, which have been 
complicated and long-term processes. 

0004 Moreover, in order to provide the wooden electric 
guitar with the optimal acoustic property, the respective 
conditions for each process must be varied depending on the 
corresponding Woods, and much time and labor are required 
for Shaving and milling wood into the desired shape of 
guitar. Nevertheless, Since most of woods had its own 
defects, which is not appropriate to be used as wood Source, 
a high percent of processed Woods have been disposed/ It 
has been a representative problem in the field of manufac 
turing wooden guitar. 
0005. In order to overcome this problem, some 
approaches have been proposed, especially by manufactur 
ing the guitar with injection moulding of plastic resin, Such 
as ABS, into the plate body part, and gluing the wooden neck 
part with the plate body part to completing the entire body 
part of guitar. 
0006. However, according to the above process, since 
only plate body part of the entire body part of guitar was 
moulded with resin, and neck part should be made of wood, 
and thereafter bounded together, those multi-step proceSS 
and their costs have not been reduced in a significant Scale. 
Furthermore, the Specific gravity of resin, Such as ABS resin, 
which was recently used, was too high to be used for 
manufacture of electric guitar. Moreover, after completion 
of manufacture Steps, Some phenomenon Such as twist or 
crack was incurred on the body of guitar. Therefore, it 
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became another problem that the acoustic quality of Sound 
coming from the guitar manufactured by the recent prior art. 
0007. Therefore, an object of the present invention is to 
Solve the aforementioned problems, and provide a musical 
instrument and/or acoustic apparatus, Such as an electric 
guitar, a piano, an amplifier, whose casing or entire body is 
to be made of polyurethane foam, which has good property 
of moulding and processing and does not result in crack and 
twist. 

0008 Another object of the present invention is to pro 
vide the musical instrument and/or acoustic apparatus by 
moulding the entire body part of instrument as being one 
body with polyurethane foam, which can result in a shorten 
period of proceSS Shorter than those of prior arts which have 
used Woods, and the Save of process cost, while maintaining 
the quality of Sounds coming from those musical instrument 
and/or acoustic apparatus in at least Same level as those of 
the prior art. 
0009 Still another object of the present invention is to 
provide the casing of musical instruments and/or amplifier 
for electric guitar. 
0010. The present inventors have extensively and inten 
Sively Studied for overcoming the problems of prior art, and 
found out that the above-mentioned objects can be accom 
plished by using polyurethane foam in Stead of the plastic 
resin and moulding each plate body part and neck part of 
guitar into one-body as being the entire body part, with 
creating no crack or twist in the body even after the process. 
Furthermore, it can result in a shorten period of process 
Shorter than those of prior arts which have used Woods, and 
the Save of process cost, while maintaining the quality of 
Sounds coming from those musical instrument and/or acous 
tic apparatus in at least Same level as those of the prior art. 

SUMMARY OF INVENTION 

0011. The present invention provides a musical instru 
ment having its entire body portion manufactured by moul 
ding the body with Synthetic resin. 
0012. According to a preferred embodiment of the 
present invention, a musical instrument having its entire 
body portion manufactured by moulding the body with 
Synthetic resin, in which the Said musical instrument is an 
electric guitar which has the entire body consisting of a base 
plate, a neck part connected to the base plate, and a head part 
connected to the end of the Said neck part to hang the Strings, 
and in which the Said entire body is made of polyurethane 
foam having Specific gravity in the range of 0.3 to 0.9. 
0013. According to the second embodiment of the present 
invention, an electric guitar having its entire body portion 
manufactured by moulding the body with Synthetic resin is 
provided, in which the additional porous particles Selected 
from a group comprising wood chips, Silica or mixtures 
thereof are homogeneously contained in the polyurethane 
foam which forms the entire body portion of the electric 
guitar. 

0014. According to the preferable embodiment of the 
present invention, the amount of particles to be able to be 
admixed in the polyurethane foam is 5 to 8% by weight 
based on total weight of polyurethane foam. The average 
diameter of the porous particles may range from 1 to 50 lum. 
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0.015 According to another preferred embodiment of the 
present invention, the Said musical instrument is a piano, and 
in which the interior part and/or exterior part consisting the 
entire body of piano is made of polyurethane foam having 
specific gravity in the range of 0.3 to 0.9. 
0016. According to still another embodiment of the 
present invention, an exterior casing of amplifier for electric 
guitar is provided, in which the Said exterior casing is made 
of polyurethane foam having Specific gravity in the range of 
O3 to 0.9. 

0.017. According to another embodiment of the present 
invention, an exterior casing of electric guitar for enclosing 
and/or protecting is provided, in which the Said exterior 
casing is made of polyurethane foam having Specific gravity 
in the range of 0.3 to 0.9. 

BRIEF DESCRIPTION OF DRAWINGS 

0.018. Hereinafter, the brief description of drawings 
attached to the Specification is provided: 
0019 FIG. 1 depicts a schematic view of the electric 
guitar manufactured according to a preferable exercise of the 
present invention; and 
0020 Each FIG. 2a to FIG. 2x show the results (Hz) 
from an acoustic test between the Strings of guitars of the 
present invention and prior art depending on various range 
of wave lengths of acoustic Sound. 

DETAILED DESCRIPTION OF INVENTION 

0021. A musical instrument according to the present 
invention has its entire body portion manufactured by moul 
ding the body with Synthetic resin, in which the Said musical 
instrument is an electric guitar which has the entire body 4 
consisting of a base plate 1, a neck part 2 connected to the 
base plate 1, and a head part 3 connected to the end of the 
Said neck part 2 to hang the Strings, and in which the Said 
entire body 4 is made of polyurethane foam having Specific 
gravity in the range of 0.3 to 0.9. 
0022. The electric guitar according to the invention may 
contain additional porous particles Selected from a group 
comprising wood chips, Silica or mixtures thereof, which are 
homogeneously contained in the polyurethane foam which 
forms the entire body portion of the electric guitar. However, 
in aspect of the cost of material and the rigidness, talc, 
plaster, clay, etc. may also be used. 
0023 Total amount of particles to be admixed in the 
polyurethane foam is preferably 5 to 8% by weight based on 
total weight of polyurethane foam, and the average diameter 
of the porous particles ranges preferably from 1 to 50 um. 
0024. The present invention can also be applied to the 
area of another musical instrument Such as piano, an exterior 
casing of amplifier for electric guitar, and an exterior casing 
of electric guitar for enclosing and/or protecting, 
0.025 In the manufacture of the electric guitar according 
to the present invention, if the Specific gravity of polyure 
thane foam is less than 0.3, the moulding process cannot be 
carried out in a Successful manner; and if the Specific gravity 
of polyurethane foam is higher than 0.9, the weight of guitar 
may become too heavy and the acoustic quality may be 
reduced. 
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0026 Method for manufacture of the entire body part of 
an electric guitar according to the present invention is as 
follows. 

0027 Firstly, a rigid resin of polyurethane polyol con 
taining the foaming agent may be mixed with polyisocyan 
ate in an appropriate molar Such as 1:1. At this point, the 
porous particles as aforementioned may be incorporated into 
the polyol resin in order to improve the resonance effect of 
the electric guitar. 

0028. The said mixture is to be introduced into the mould 
which has a shape of the desired electric guitar. After Sealing 
the enterance of mould, the mould may be heated, or 
disposed under the ambient temperature for a predetermined 
period such as for 10 to 20 minute, in order for the 
enclosures to be hardened by foaming reaction into the 
completion of moulding. 

0029 When out from the mould, the entire body of the 
electric guitar made of polyurethane foam may be obtained. 
At this time, a pocket part, to which the electronic devices 
necessary for the electric guitar may be equipped may be 
formed during the moulding process. However, if necessary, 
it may be formed after completion of moulding process. In 
this case, the entire body part may be moulded as one body, 
that is, the neck part 2, head part 3 and plate body part 1 may 
be moulded as one body. However, it is not excluded from 
the Scope of the invention that the neck part 2, head part 3 
and plate body part I may be moulded as being the Separate 
pieces, and thereafter bonded. 

0030 Hereinafter, the invention will be described by way 
of Examples without limiting the Scope and Spirit of the 
invention. 

EXAMPLES 

0031) Example 1. 

0032 Shape formation of main body of electric guitar 

0033. The appropriate amount of talc and 13 weight% of 
multipore particles(Silica: F.C.G., mean diameter: 30 um) 
were added into hard polyurethane polyol resin containing 
blowing agents. Polyisocyanate was added into the mixture 
in the mole ratio of 1:1. After agitation of the mixture, 1.4 
kg of the mixture was inserted into 2.9 liter of a mold having 
the shape of electric guitar and the inlet of the mold was 
Sealed. After Storing the mold at room temperature for 15 
minutes, the mold was removed to produce a main body of 
electric guitar made of polyurethane foam having the Spe 
cific gravity of 0.5. 

0034. The produced electric guitar had good sound per 
formance, and low occurrence of distortion or cracks after 
shape formation. 

0035 Example 2. 

0036 Property tests of polyurethane foam samples 

0037) 1. Comparison of the consuming time for process 
and production costs 

0038. The consuming time for process and production 
costs between the electric guitar of the invention and the 
electric guitar made of wood of the prior art are compared. 
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TABLE 1. 

Comparison of processes for producing the electric guitar between 
the prior art and the invention 

Con- Con 
suming suming 

Process Time Present Time 
No. Prior Process Prior Art (day) Invention (day) 

#1 Selection of O Shape 1. 
wood forming 

#2 Processing of the O process 
shape of main (O) 
body 

#3 Surface O 
smoothing O 
main body wood 

#4 Processing of the O 
shape of neck 

#5 Surface O 
smoothing of the 
neck wood 

#6 First painting O O 1. 
#7 Drilling the first O O 1. 

painting 
#8 Second painting O X X 
#9 Drilling the O X X 

second painting 
#10 Third painting O O 1. 
#11 Drilling the third O O 1. 

painting 
#12 Shining O O 1. 
#13 Assembling O O 1. 
#14 Inspection O O 1. 
#15 Packaging O O 1. 

Total consuming process 15 9 

0039. In Table 1, O represents an essential process and X 
represents an unneceSSary proceSS. 

0040. In the above processes, total consuming time dur 
ing #1 to #15 processes is about 15 days in the prior art, but 
about 9 days in the present invention. Therefore, the present 
invention reduces the consuming time for process to the 
extent of about 40%. In conclusion, the present invention 
reduces about 60% in the costs and about 40% in the 
consuming time for process relative to the prior art. 

0041) 2. Comparison of Sound 

0.042 Testing conditions: 

0043 i) Sound tests on each main body and neck made of 
Wood or polyurethane were performed under the same 
conditions. 

0044) ii) Pickup: 3-single pickup(made by Sungjin Indus 
try) was used. 

0045 iii) String: D'Addario guitar string made in U.S.A. 
was used. 

0046) iv) Tuning: Tuning was performed by using Guitar 
Tuner. 

0047 Sample: one electric guitar made of wood and one 
electric guitar made of polyurethane. 
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0048 Testing machine: Audio precision: system 1 
0049 Results: Table 2 
0050. As the results, there was no difference between 
electric guitars made by the prior art and by the present 
inventions Since their Sound results were nearly identical in 
all Sound ranges. The results of Sound/frequency test are 
shown in FIG. 2, in which the electric guitar made of wood 
is represented by guitar A and the electric guitar made of 
polyurethane is represented by guitar B. 

TABLE 2 

Comparison of frequency in each string between electric guitars 
made of wood and polyurethane 

Frequency (HZ 

First Second Third Fourth Fifth Sixth 
string string string string string String 

Wood-1 
Wood-2 
Polyurethane-1 
Polyurethane-2 

3.29.957 246.272 195.104 146.114 109.876 77.3108 
329.791 246.261 195.255 146.239 109.813 f6.9638 
330.055 246.795 196.377 147.261 110.211 77.0498 
330.3O2 246.767 196.295 147.334 109.990 ff.0849 

0051 3. Comparison of flexural stress 
0.052 Testing conditions: 
0053 i) After preparing samples by cutting the electric 
guitars made of wood and polyurethane, the flexural StreSS 
of each Sample was measured. 
0054) ii) Samples had the same size. 
0.055 Sample: 
0056 i) Size of testing sample made of wood: 5cmx 
20cmx2cm (width:xlengthxheight) 
0057 ii) Size of testing sample made of polyurethane: 

0058 a. Polyurethane sample having the specific 
gravity of 0.4Size=5cmx20cmx2cm (width}xlengthx 
height) 

0059 b. Polyurethane sample having the specific 
gravity of 0.6 Size=5cmx20cmx2cm (width}xlengthx 
height) 

0060 c. Polyurethane sample having the specific 
gravity of 0.8 Size=5cmx20cmx2cm (width}xlengthx 
height) 

0061 Testing machine; Universal test machine made by 
Oriental Company 
0062) The results of flexural stress of each sample are 
listed in Table 3. 

TABLE 3 

Maximum stress 
Maximum load (KGF) (kg/cm) 

Wood (Bass Wood) 117.00 11.73 
Polyurethane 143.50 15.65 
(0.4 specific gravity) 
Polyurethane 266.40 28.94 
(0.6 specific gravity) 
Polyurethane 390.2O 42.82 
(0.8 specific gravity) 

0063 As the results, the flexural stress of polyurethane 
sample was higher than that of wood sample (Bass Wood). 
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In conclusion, these results represent that Samples of the 
invention is Stronger than that of the prior art. Therefore, the 
above polyurethane Samples are appropriate for the electric 
guitar. 

0064. 4. Distortion test 
0065 Testing conditions: 
0.066 i) Distortion test was repeatedly performed at 80° 
C. for 1 hour then -30° C. for 1 hour. 

0067 
0068 Sample: 
0069 iii) Size of testing sample made of wood: 15cmx 
30cmx4cm (widthxlengthxheight) 
0070) 

0071 a. Polyurethane foam sample having the spe 
cific gravity of 0.4 Size=15cmx30cmx4cm (width:X 
lengthxheight) 

ii) Samples had the same size. 

iv) Size of testing sample made of polyurethane: 

0072 b. Polyurethane foam sample having the spe 
cific gravity of 0.6 Size=15cmx3cmx4cm (width:X 
lengthxheight) 

0073 c. Polyurethane foam sample having the spe 
cific gravity of 0.8 Size=15cmx30cmx4cm (width:X 
lengthxheight) 

0.074 The results of distortion of each sample under hot 
and cool conditions are listed in Table 4. 

TABLE 4 

After fifth After seventh 
repeat repeat Note 

Wood (Bass Wood) Some Serious 
distortion distortion 

Polyurethane None None After storing 
(0.4 specific gravity) samples for 24 
Polyurethane None None hours at room 
(0.6 specific gravity) temperature, 
Polyurethane None None distortion test was 
(0.8 specific gravity) performed. 

0075. As the results, the distortion of the electric guitar 
made of polyurethane foam was lower than that of the 
electric guitar made of wood (Bass Wood). Therefore, these 
results represent that the above polyurethane foam Samples 
are appropriate for the electric guitar. 
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0076. The musical instruments of the invention, in par 
ticular electric guitar and piano consisting of main body 
made of polyurethane foam have good shape formation, 
good Sound performance, and low occurrence of distortion 
or cracks after shape formation. In addition, Since their 
production processes are reduced, they can be made with 
lower costs. 

0077 Especially, if the polyurethane foam consisting of 
main body in musical instruments contains multipore par 
ticles, the musical instruments will have more improved 
Sound performance. 
What is claimed is: 

1. A musical instrument having its entire body portion 
manufactured by moulding the body with Synthetic resin, in 
which the Said musical instrument is an electric guitar which 
has the entire body 4 consisting of a base plate 1, a neck part 
2 connected to the base plate 1, and a head part 3 connected 
to the end of the Said neck part 2 to hang the Strings, and in 
which the said entire body 4 is made of polyurethane foam 
having Specific gravity in the range of 0.3 to 0.9. 

2. The electric guitar according to claim 1, characterized 
in that additional porous particles Selected from a group 
comprising wood chips, Silica or mixtures thereof are homo 
geneously contained in the polyurethane foam which forms 
the entire body portion of the electric guitar. 

3. The electric guitar according to claim 2, characterized 
in that the amount of particles to be admixed in the poly 
urethane foam is 5 to 8% by weight based on total weight of 
polyurethane foam. 

4. The electric guitar according to any one of claims 1 to 
3, characterized in that the average diameter of the porous 
particles ranges from 1 to 50 lum. 

5. A musical instrument having its entire body portion 
manufactured by moulding the body with Synthetic resin, in 
which the Said musical instrument is a piano, and in which 
the interior part and/or exterior part consisting the entire 
body of piano is made of polyurethane foam having Specific 
gravity in the range of 0.3 to 0.9. 

6. An exterior casing of amplifier for electric guitar, 
characterized in that the Said exterior casing is made of 
polyurethane foam having specific gravity in the range of 
O3to O.9. 

7. An exterior casing of electric guitar for enclosing 
and/or protecting, characterized in that the Said exterior 
casing is made of polyurethane foam having Specific gravity 
in the range of 0.3 to 09. 

k k k k k 


